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(57) Abstract . 

A method for determining the base sequence of a target DNA fragment which comprises amplifying the DNA fragment while forming 
a nucleic acid transcript by using an RNA polymerase with the use of the thus amplified DNA fragment as a template in the presence of a 
nucleic acid transcript terminator, and then analyzing the nucleic acid transcripl thus obtained, wherein the amplification of the target DNA 
fragment and the formation of the transcript are effected isothermally. The amplification of the target DNA fragment and the formation of the 
transcript are effected at around ordinary temperature and the target DNA fragment can be amplified by the strand replacement/amplification 
method. According to this novel method, a DNA can be sequenced by effecting the amplification of the target DNA fragment and the 
formation of the nucleic acid transcript at the same time without resort to any thermostable RNA polymerase. 
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mm 



# y * 7--e»0(5JS (PCR) fttt«tvfc^ftT?*> 9 . 
ff| ffi $6 E§ # £ /i 5 o T</^5 [Randall K. Saiki et al. (1988) Science 
239, 487-491], PCR £T*fi, l^^DNA ®r it & HI 46 1~ 5 r t t> 
*Tf£-C&<5 e PCR jfeT?*SLfc4***^n-=>/t5:t'!f< 

j£T*&5 [Corinne Wong et al. (1988) Nature, 330,384-386], 

w <a tt 7 >f -f y V - ftM*?* o y << -f y y -<d * v y - - y ^ 

# & T* h z> . 

£iblc % M^te. PCR K£^*lC$#-f 5*£J£cd;7 = 7'1' -r 
- & Xf- 2 ' rt i f , >!)ii??^l't , >F5' h!l7*X7i-K ( 2 ' 
dNTPs) ^K!it5:i4<, *»o P C Rfrfc±i&mfrW&\Z- 
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<ffL^DNA WifiSE5IJft^^ftSr!i M ttz [W096/14434] = z <o 

^jfett, T7 RNA* ]) / 7-1*%<D RNA # V / y - if t R NA|? 

RJS<&*-5*-*- ( M k. li , 3 ' ftJr->^?^ti/K5' 
hU7t^7i-K 3' dNTPs) IrfflV^^^ hfe?y 

— ^ a: y ^ j& X* 5 a 

i: IB ^ >T * h*5¥->-^^V^jfef* > «TOJ:5tff*3ii5, 
P C RfeSgTlg*! LfcDNA^ilii L T , RNA # V * y - if £ l> 
t^^tVK5' MJ7t^7s-h^ ( N T P ) ST/x > 
li ? Is** K (3' d NT P) OiS^tl^TSfS $f 5= ^<^> 

Rrt? t*JV^T , £iM <£> D N Affirm- ft IS Lfcf£g£ U * 5? * 

L-^-^-K^y^'^^^^^KiE^J^i-il^ffil^^Six, 3' ft* 

•9 * y y ? u^-f- k^^iS^s, ^?>ns^ y y ? 

X. m3t^$nfe3' dNTPR**S;ffli/\ siWI 

# y * «t.«9Ji*@LfeDNA 

K 5 ' M7^7i-f ( 2 ' dNTPs) ^r|Sfe*-fart*L 
N A*: y > <7)£ff t Uli»4^fcftt?fc5 e gEtt 
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m. T* # , & * X {f fl tz if \t X ib 3 a 

- 7 s. V x & 12 , DNA*''J/7-f Irffl^SK*©-/-^ 1 ^^ 

ttfiftlE9K£ i fcPI CRCIf T-|W|B#{cafeff LTfr S> 
jgilRfcfcttffl SiftS D N A# !J ^7 -if tiS^pfmttSrWt" 5 t> 

^ 9 _-tf ^ isiffivmf&fez r n a # y y- 7 -i? 7)>uj*ai-*ui\ 

JiMS-it^li^sS^ ft 5 = L*»Sfc, o t Z h * ^ «fc ? ft 
ilUtt© R N A Jf? 'J ^ 7 - i? *2*Q bfrT^ft 

trt, #389!<z>@Wte, It^ttwRNA it y ^ 7-i? £ffl^5 r i: ft t 
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Sfcfc**^*, (a-l) «WDNA«tfEfll*£tfDNA«Jt (fit, r. 

(fit, JrE^W^-G 1&U=G2 0'M< £ t-*liRNA#!) 

(d) d ATP, dGTP, dCTP3KMTTP3U4*ft 

(e) ATP, GTP, CTP&tfUTPXtt-tiftk©******^**^* 
(f) 3' dATP, 3' dGTP, 3' dCTP, 3' dUTP R.Xtttlbtoti&fefrbft 

a»*»s>atfns'>* < t i 3 ' y * ^> k 5 • hv? 
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(g) DNAtf'U * 7—1?. &Xf 

(h) RNAtf'y ^7- tftf^ffl**. 
;5>o±tfiDNAlfrtt' (a - 1) <7) = y?ff£l£«iS:W1"3^te- 

Hftiail^D N AWrJT-E5Ufc'&tf D N ASrtf&iftg LooWtn?t^«;ll5 
XSL 

Sfefc*«Wtt, «WDNA»^{w, 77^v-Bl (flftDNAKrtfW-^ 
(DmzM-th^y^-^-). 77^v-B2 (tI^DNA«)f)twM^l^i" 
5^^-)^ 77^Y-GlW77^-?-G2W^'JN^t5lS 

«§.U 77^^-Blli77^-GU»), SttDNABffr©-^® 
5' «|:Wyy^XL, 7 : 7^-7-B2(i77^-7-G2J:>5, flftDN 

AisfK-^ftiiTj^^w 5 ' fluc/wyy yyx-ts) 

(a -2) ^X^J:5#5>*VfcaiWDNA»>i-|C, (b) 77^^ 

-Gl, (c) 77^"G2, (d) dNTPi'I*, (e) NTPMW 
( f ) '>£ < £ t> 1 3 ' dNTP i&#ft<£>#£T\ 

(g) DNAl^7-t\ (h) RNA^U^7-Wffl^ a>0±f5 
DNAlfttf (a -2) ©=y^»rittB*fi"-rS«WStKi=y^SrJeric$*-C, ffllS 
D N AlSTjtia^J^-a tf D N AWrtt £Jf fr§ LooJ*Sfc*£££fiJM& tr**5 Xg» 
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% w & 3ifi£-r S to O^li 



AWtffcHMBU a»oJ«i|I$;h,fcDNA»rtf&«F3!£ LtW?M^5 
i£SEyiJSrft^-rs*feT-feS„ r ±ia»WDNAl»>t-©ll«i:«lfc 

tmmm^<r>±mt it, #a#is-etf a*-?* , ttffl r n a* y * 

^S^t§*IriJ-oV->T{i Nucleic Acids Research, Vol.20, No. 7, 1691-1696 (£ 

mm&foZc mm&mmmt. uftDKAmm^ dna^d>7- £©sr& 
tfsntfj d n a »r jt t *rr s 7 s 7 ■< - (Dtf& t , d n a * y . ^ 7 — & vw mm 
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< t ^-^77^-7-11 RNA*!J / y — &<Dy'a*r—?—%i&iii£tet><D 

*-*-<D#£T-C'fT:fc>ft, W$5¥tl0^5r, «$5»^^'9^*tbfc± 
te^aSrfiltb-f 5 zi: tJ; 9ff 9*feTfe5-i* s- C#5» ^i?^?£i t 
Ttt, W096/ 1 4434 (C SB 4ft £ ft , T7 RNA # U * 7 - "tf <0 RNA 

# V * y-iz t RN A (E¥- R£0> * - 5 * - * - (#J x. ii> 3 ' x 
t^V^^^i^KS' hy7*^7i-K 3' dNTPs) 

£ ffl ^ 6 ^ u ? h $5^ - ? = y * & & ^ »f 5 r. £ a* -c # 5 e 
2 3 ot^&i*, £ i <nJj&<v i ^MfilT-foSc 

«MBRTJ^iMls¥Xg 

AlUr^ (a-i) &ffli^5flv ^roDNAijtlt =- y V WtfiM^-f Z>®MR 
X$'pt£< t t-*«)itRNA/1?yy 7— ■&<Dtltb<D7 ! a*:— ? — E^JSr^tfc 

7'f?-B2 > 77'f7-G lSt>'77-(-7-G2l:/^7 , !J^Xlfcfc©(a 
-2) &fflv^ e 
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*tz&^mm\tL*^temm%®>\%\ xfoz>» ^x****?-*-*-^ 
itL^h^mmmmtLi it. mm»xtm*m&irzx* u^i-w^oa* 

(cfo57? \sit*5- K^i^t^^W/RictS (-*©il©**s9JWr*H 

(Dtz^<D-fa=e- EJ?i]$:£t*DNAltWt (a-l) tt, W*.ff, WT»*fe 
77^ -e— B 1 > 77^^-B2, 7=7^ -*-G 1 Rl^7 7 >f ^-G 2 £ 

tiiiti d n A$rtt 7' y *v xi-a is, &uw -f y *v xic «t t> natitz 

WttDNAWttK:, dNTP*i*fc©#&"F, DNA#'J^7-^Srffffl**5 

<Dmz.tt-tZ>77'(-?--Zh<0s 77 ^-B 2 It. »«jDNAWrtt<&fl!L#<0* 
HtnTy^v-T^^ 77^^-Glfi, fS^DNAirr)T-CO-7J<7)0l-» 

-T577-C -y * Mf&mz&^z&mz'a&y'y J . 7 

7>f t-G 2 tt, ffiMDN AWrjf <Z)tfl*ro*Ur»i-57 , 7>f ^-EWIftU^ y 9 

m^^-tiim^tuyy^^-X'h^o fiu 77^-7-b ut^-r^ 
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v *vx-r s, 

IBJfctt l #«l<7>fiHWs#«E-ra <fc 9 1^77^ T-©E5iJSra«-f 3= ffl*fc, 
77-{-7"B2i77'f^-G21?t)« 77^^- B 2^5 ' cD±S(-{igU 
rt>o/^Xy X-<XtJS-*3^T, X^l^-B 2 i77^^-G 2 iOfflKl* 

fitted x v m-K-Sfc-fz z. t a*-c# 5= 

rOct 5 ft77>f^-B 1 t77^v-G 1 *fcttX7>r^-B 2 ^7^ 
7-G2M7!)^^Lfclli, dNTP»*flE<0#*ET» DNA*'^7 

tt Nucleic Acids Research, Vol.20, No. 7, 1691-1696 ^fE** s feSc * 
EJt«fcl*JV'»-C, dNTP»i#©H©lttaS*t:JIV^:it, ^5 

d NT P8&i*tt£o Sflsfc-f MR#*aMfc0>E*lfc£ CTBEfcfc-C 

ffi 3 (Djj&T'lZ, miiS(Dm%lkLXWitf)DHAMfr\^ 77^^-Bl, 7 s 
^7-B2, 77^^-G lXt^7>f-7-G2Sr/M^!) ^ XLfcDNA 
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Brtt (a -2) Srffl^S, rflJWDNAWf^j fix ffiSE5iJSrft^1 _ 5llf>T"Cfc 
5 e «WDNAW>f-otiflK*$*tJ:tt1»iJ:lMKf±*vs 77 

/f?-B2, 77>f^-G 1^77^ -v— G 2 l*±a!£>£*5 9 Tfc 9 , 7=7^ 
v-BU7"7^-7-G1T'I4, B 1#5' cO±V^(C{igi-?) «fc 9 

$61-, ^-fyy^X»tS3^T, 77^-B 1 t77 
4t-G l i<affltt:»±l*tto1H«j&q?£-f <& J: 9 (^T 1 ^^ ^-^SB^JSril^ 
"f3„ IBltKlC 77^^-B2t7 1 7^v-G2ft) > 7 ! 7^-7-B2^5' 
©Jt8tfc4fclIU ^oW7'!J^X«;fc^t > 77-f-7-B2t77^v- 

g 2 i Km^mmmttbto^^^j^-mmzmtR-rz^. 

HT, ±fBL/iJ; 9 luDNA/f'J ^ 7 — t?<£>f£ffl(cj; 9 , flRWDNAWr^EyiJ 
fc£tfDNA«Wt tt&U ZWDNAHWtli, -•y9Mf£i&Zm-rZ5imRXf')> 
te< kt>~ *©ilcRNA^!l t?©fcftOT'o*— ^— BJRJSr-^tf) (a 
-2) ^t*$ix« 8 

tf*SS.U ? W$5¥lSf-^^'Ctt, ±15 (a-1) 3=7cfi (a -2) (I^IDN 
A»rttfc v (b) 77^-7-Gl, (c) 77^-02, (d) dNTP!$ig& 

(fcU dNTPlif*©H©lll±ttSHTfc5) > (e) NTPtfMMfcR 
Xf (f ) 'Pt£< lB<0 3' dNTPffiSlfcWfcSET, (g) DNA^^7-t', 
RXf (h) RNA*^7-f^ffl*t, 7i>o±f£DNAl!lTfi- (a-l) 
tt (a -2) <D-y91&ffife*^Z%mZ-vt*l&&£^%o Z<Dfrfc\L 

10 



WO 99/37808 



PCT/JP99/00223 



- 2 ) -o^-y^cDffMii. iffijpggf^ffl^T^r^^s, ummm\i. 
mmmmm±^ftfe-fz>, mz.it, ^^ts^a^^-^uiSL^muLx^y 

h^^/-c(«O^Wi^^tf^JPSSI^f2T'fo§ ^ t vxZ , o 

*JI»»*tt, (a-l) £fctt (a -2) «0««jDNABf^* s *i-S=y^^ 

(Si, *Blitt«(IR»*»wJ:9 = v'^o»i«©*ixft*i*wi:45©-C, ©IPS 
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#*»ttfe&%*LTanafc-r5 5. ©IBM** L "Hi, Hi nc 

i i, BstBi, Ava i ^zmfz-ttf-czztf, zhb^umzixz i> 
tfiffl dn a* y * 7— tf©a«jwt±«r{ci»iRRtt*< , «wt»Ji*gRjsr> 

A# y * 7— LTIi, W*.tf, Bst poK exe-kleno 

RNA*"y ^7— t?fi, D N A 'K y ^ 7— £.9 WWSftfcDN AWrfr*: 
ttMtU (e) 4&S<75R*5 4aaoNTP»iaK*:RV (f) 
11(03' dNTPjBWfttSKt ltW?4)Sft?;4i:5„ 

W£jSfcT&3RNAXIi»«©3 ' 3' dNTPHi##» 
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(Or^->'J^^ K • 7^o^^4il>9fflS1"Sr^T, RNAXtt 

mmm*l<D®:fc\zm\>"5>Z tftX^h (Vladimir D. Axelred er al. (1985) 
Biochemistry Vol. 24, 5716-5723 ) c Un<D^(Dtz^(Dm^ <0 llfi, 3' 

dNTP mmmm$SL&Girz zttw*. uv 3 ■ dNTp Lxn. 

Etc* -CSia £ Hfc 3 ' dNTP !£>gft(i iffi $ tlX 9 , * tzMm £ Jxfc 3 * dNTP 
R**fc&fcl©#ifc W096/14434] HJ:^^: W s t'|5. 

±&®mm-m^&^xte, ipms4»3' d^p o 

{at, io©M?5lE:i:iSlro3' dNTP«*W\ ft* 5 4 
*I3ftf>3* d NT P|»i»iH£4fflV^-r4|g«ijE*5^RJB*fTV\ 3' *JfficO 3 ' 
d N T PS^^SSoSlftS 4 ii 0 <&|E»£j*»«:»a - ^ h X% h*\ *m 

%2(DUm^^X\t, D N AUr^H" (a-1) (D-^O^, --^Ml 

■v-G l&tfG 2©-7j/J s RNA/f'J ^ 7-1f©fc6oyB*-^HEM*^ 
OIU 7 , n*-*HEWtt, DNAHfrJf (a-1) i^£;!"V51c?l] £ 'Pl-Tfc 
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corns. DNAiiwt (a-i) tLXs mxnmtK %ti?ti~ 

S&fc, 77^-G lSW2tU, ^m^RNA^'J *y—e<DlZV> 

<o-?a*—ir-tiM&'£t*ii<o&ffl^&o fiU ^7^7-Gii;tiW7D 

^_^_ sa?IJf4> dNAIDt* (a-1) J^*ix5-*©7'i a *-^-E?IJfcPI 
-<Dh<Dt-r% a 7yy(-v-G2\^*hZ>7'v : Z- ^-EWtt. DN AlSrjt ( a 
-1) t^*tv5)«07 i n^-^-ia^]^|5l-0'bW^-tS= -t LT, $ttls 

Clo to^f^lb-f S 2 ft© RNA*M7 -if coo v ^Tff 0 , 

t3»st?*5 a «WDNA»rWOH*«>iHJ:o^-CSIlStldiEaaa5>J«>ft 
£«rffi»\ »5>*tfc2o©«l(Z)EyiJfcS<Jv^EyiJ»:l£*:tT5 wiis-et, tt* 

—tfrov^-rifCtAv, fit, ^tSMRNA^^ * y— *<oW)kVcMt 
LT, 3' dNTP «*fr*»9iitflfi^«r«»P**6J:5^ BHtfflRNA*'; 
> 7— fcf©'>fc< <b h l o©7 5 /E^j||F«i$ixfc'bWT*>5«JiaoRNA* 
y /y—ex-fo2>zbfrft$.Li<\ rsHiMRNA^y ^ 7-if j tt, 
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ifj ic-^tna. au t«j:?*T?/i0m #AS/:iwto rna 

iEMRNA^'J ^ V— feft LTtt» T7 RNA *U * 7~ 

■fef F644Y L665P/F667Y £*f*tf 5 Z. 5o 3. Z^^li, 

N *»b<7>g^T£>9 , F667 (4 % Z<7)#y ^ 7 — tfO 667 # 

|©7;/MP F T'fcSIt^L, F667YcDfBi$tt, 667 #g(DT5/ 
Smm F £ Y Clt»$*fcw £ £l:i*-f 5, zttbfi, RNA #*flH4*J5»»Wf 
U 3fefc3' dNTPs ©tt9i&*«^#^l-&#U *£S!T?**3iT<fc3*^ 

Z t ^prtgT-fc5c T7 RNA * y * 7— F644Y, L665P/F667Y 

it-f 5*JI§ffi pT7RF644Y(DH5a)#.tf pT7RL665P/F667Y(DH5a)li, XH£WP/c£ 
fM^I^ttWW^tHBIfte*^^*^^ 5998 ^(FERM-BP-5998)^I>* 
5999 §-(FERM-BP-5999) t LX 1997 7 2 0 fc*K$*VC^3. 
_t!ST*li, IWD N AUHrttl^'Jfc^tf D N AWrJt^fcffi t aUCTRffi fc &ISI 

9J&£t?DNA»r>WilIU fcv^#S>ftfcDNA»tffct»S!i LT«t5¥ 
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& L 4 7 ^-a»5>#&ixfc R N AXrtfltSHEWWWfcfc* L 

ffi«±wjes^ov^x(siBf \z7?-mi&Lit®& m-<Dyy-ft£2mu± 
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X. Z> mzWfc L/C.D N A^&SI^IJ&^&^fcS c ^B^cD^fe-Cli, 
'$£13, jl^fiilLTff otV>fc|«l DNA©^St «fS¥^£f£ £ 1*1^ 
L X ft 7L 5 tz £> , d ix£ T'O^ (Clt^T tC^J^M iwDN A <Di£SS£?lJ 

1) 77^-7- COi^fiJc : 

77^^!^ • tTFI^-rim (1) (2) ^#%(^LT, P 53x^y 

SI* (1) sDAtcp-rat^ 

Walker, G. T. , Fraiser, M. S. , Schram, J. L. , Little, M. C. , Nadeau, J. 
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G. and Malinowski, D. P. Nucleic Acids Res. 20 (1992) 1691-1696. Strand 
displacement amplification - an isothrmal, in vitro DNA amplification 
technique. 

Walker, G. T. , Little, M. C. Nadeau, J. G. and Shank, D. D. Proc. Natl. 
Ac ad. Sci. USA 89 (1992) 392-396. Isothermal in vitro amplification of DNA 
by a restriction enzyme/DNA polymerase system. 
MA (2) t h p 5 3<7)i££ia?l]t^1" 5t?> 

Buchman, L. L. , Chumakov, P. M. , Ninkina, N. N. , Samarina, 0. P. and Georg 
iev, G. P. Gene 70 (1988) 245-252. A variation in the structure of the 
protein-coding region of the human p53 gene. 

B1 7=^-7-. 5- -CCTATCCTGAGTA (13mers, 4ftSK?"J#3- 1408-1420) 

B2 -7=7 4-^-: 3' -TGATTCAGAACCC (I3mers, ^WSM^t^r 1664-1676 t ti 

*fi) - 
Gl -77 4-?— : 

5 ' -Trr.flaTrr.TTr.TrTfT,nr.r.rA TAATACGACTCAaATAGGG CCCAATCTACTGGGAC 

(5' Mfrb*®<»rim:mmmims 2#i«jt*»: t7rna*ku 

^ 5^70^- 9 -ML* 3#BOT»SS : 13 i&g : P 53 JtS&IJft* 1227- 

1338 k#m 

G2 77^-7-: 3' - TCTTATAAAGTGG GWjCTCTTCAGACCTCGCCTTAGC 
(3' %kfrbm»<DTM& : 13 ffi£:p53 JftSE*l» 1643-1655 2§ 

2) Iff!? 

frlPIB?^ BsoBI : New England Biolab «fc 9Pf A= *»3KttC/PyCGpuG 8E?IJSrW 
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ISrf5 s DNA/tf U * 7— "tf (Bst pol) : Epicentre «t 9ffltA e T7RNA* -| J 
y 7— |f (fgf, F644Y) : Sf£ST 7 RN AjHU / 7— 667 #@oO F (7 
3,-^7-7- » a£^Y (fn->y) «»cS{fc£*fc5fc»ST7RNA#!J;< 

7 -if, 
3) DNA 

t HfcttDNAfcfctffct h^»^>**»ia*HT-2 9 (ATCC«t<9 
A*) S:fflV^„ *^y»^P 5 3DNAtt**yv8SMfc2 7 3*|W7 
S/KRtfHfcSIILT^awfctffclfcfr"^* (G-A&&) (3) 
Murakami, Y. , Hayashi, K. , Hirhashi, S. and Sekiya, T. Cancer Res. 51 
(1991) 5520-5525. Aberration of the tumor suppressor p53 and retinoblastoma 
genes in human hepatocellular carcinomas. 
Murakami, Y. , Hayashi, K. and Sekiya, T. Cancer Res. 51 (1991) 3356-3361. 
. Detection of aberrations of th.e.p53 alleles and the gene transcript in human 
tumor. cell lines by single-strand conformation polymorphism analysis. # 

(1) TK©t©*»-tf«-t)-tt, 9 5t4^ftt$t, 3 7tlK'77^ 

t r-J&ffiDNASfcttfc h#>«Jt*DNA 0.5/zg/ml 1 /* 1 

■7yy(-7-Gl &l>*G2(10juM) 1 *» 1 

77-<^-Bl &VB2(l/*M) 1 ^ L 

dGTP, dATP, dTTP 2mM) 2 <z 1 

d aSCTP (10 mM) : 7 " 2 ^ 
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1 u\ 

1 fil 



10X/<y7r-* 2 Ml 

GTP, ATP, UTP. CTP 2mM) 5 ^ 1 

* 

4 ^ i/^f- KiftiR**-— 

(•£ : *500 mM NaCl, 100 mM Tris-HCl (pH7. 5), 100 mM MgCl 2 , 10 mM DTTiS, 
WR11C-3' dGTP UM, R6G- 3 * dATP 1 u M, ROX-3' dCTP50MM, TMR-3' dUTP 
L2.5jiU0ft* RHC-3' dGTP, R6G-3' dATP, ROX-3* dCTP^TMR-3' dUTP 

(2)JbfE (l) K!Efc&0>t>0>fc*l*.-C£*«: 20 nl tL, 45. =0, 2«?MRJ£: 

MBUs BsoBI (10 3-= y Y/nD 1 111 

DNA^U *7-~ ^(Bst pol) 5 3.^->h//il 2 1 

T 7 RNA/KU ^-7— £ (F644Y) 25 3-~s/H/m1 1 Ml 

t M&ttDNA (Jt) Wth*'>i«HT2 9DNA (T) cD P 5 3^* 

73#BT5/«WSR (CGT) X'frZMCttLX. TX^M^^UH (C 
AT) tCfto-CV^^^fr^Sc 
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(1) fcttDNABrtf*****^ Ji«$HfcWttDNAWrW«:*ffli:t-C 

( 2 ) aim d n AMK<Dmm t mm&mvz&k %mmx*n ? »** i 

( 3 ) SKttD N AWfW ©*i*SS:^fi«y«ffi*«- <t 9 ^ 5 It*^ l *fctt 2 KSBtt 

(4) «|EftJ*l6&*'> glWDNABrK-^, DNA^'J/7-ir"cOSKS.t>TO 

»ae5fliajn*.-c\ rn A'K v * y— \£<D-7u^^-um^tsn^A HIB 

(6) ttftt£¥K£*<. RNA#y>5-^«ftV»«*axfc^-5*-^ 

&8m-r a r t k «t 9 n 9 i ~ 5 »v >t *u» » i m^tm^m, 

(7) (a-1) «WDNA*rttE5>J&atfDNA*rtf (fat, ZODNAWr* 
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((at, ±!B7 s 7'i'-7-G l&tPG 2©'>*< i: t>-*ttRNA#!l 

(d) dATP, dGTP, d CTP&Vd TT PXttWb©*i»*^4 
S ^dfi/i)#5C^^^VK5' MJ 7**7^-1- IP (KIT, dNTP^^ 

(e) ATP, GTP, CT PRW T PXI^HbOlift^o/iS 'J 
{ri>.**sV5' h!)7*^7*-H« (BIT, NTP-«b^), 

(f) 3' dATP, 3' dGTP, 3' dCTP, 3' dUTP 

#X7x.- h(UJlT, 3' dNTP^<$t^'))cO#^T, 

(g) DNAjHU * 7— tf, 

(h) RNA#y/7— tf«Tl^ffl**» 

fiMEU W D N A ISr)tIE5lJ &£tfDNAWrtt£ ttff Loo»» & » * 

£t? d n a rottaBEWft«*ife. 
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(8) DNAfcUrit (a - 1) 

5' ftH^yj^XL, 77^-621477^-02^, S«DN 

(9) .DNA|frJt (a-l) =y^«riMB*Wi-5E5«JaVRN 

^sRNA#y^7-^wfcftWn*-^-iaw*^ (fat, 7n*-?- 

EJUtt, DNAWrtf (a-l) K£*ixSE5«JfcH-"?*>aK 7>o±1E7d* 

7 £fcfi 8 (CfB^cD75?ic 

(10) DNAlSrK" (a-l) o>m *>mKZM 

I>'G 2©WWRNA^'J ,«7_*<z>fcfc<07*n*-*-E*J«:£*(m U 
7?>f^-Glfc£&h,S7 s n*-*-E*Jtt, DNAiTit (a-l) K£*ft 

5 _.^07D*-^-E5»Ji:l5l--Cfc9, 77^-7-G2i:t*W7D^-? 

-E*Jtt, DN AlSfK" (a-l) \L^^m5<Dr^^~^-^\tm-X'h 
6) . 7>>o±f£ 2l©7n ; t-? -EM«» «t o X<r>*Yfflt 5> 2 
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DNAifr (a-D ^^l^tiftilloKffK #Mlfc 

fee 

(11) SRWDNAWrit^. 77^-Bl, 77^-B2, 77^-Gl 
Rl/X 7 G 2 £W ^ X-f 5XSL 

(a -2) y^y'jy^X^«t^#bnfcfIWDNA»f>i L -^, (b) 77^ 
_ G1> (c ) 77^-G2, (d) dNTPi**, (e) NTPliW 
( f ) '>/ < £<HlSW3' dNTP W&te<DfttET. 

(g) DNA*y^7-^, (h) RNAsKM7-*«:^^. 2»o_LE 
DNA^ (a -2) W^^^ffM^Wi-SSP^^^^^^^^^ 8MB 
fiRWD N AWrtfiWI&atf D N AlTrtf &W1 Loo»?Mfe^5 XS, 

(12) DN AlIrK" (a-1) »V (a-2) MHW** 
ffiV^'fTpjiH* 1 ! 7~ 1 i col vf 1 JUCfB^^^fc 
(1 3) ^vtMM&ZG+zmifi^*******-*^****' 0 * 

*fctt^rwm»^«)X**>5SS*'S 7-12 ©v>m*» 1 JS^IE«w*fe, 
(14) DNAK>l-$rii*BLooM$5^4^^#SX^^TO^^^TT' 

trfrftSfit* 1 ! 7-13 

d5) 3' m? mmmmwi^-t^m^mi ^i 4<D^rn^imcmm 

24 



WO 99/37808 PCT/JP99/00223 



(i6) 3' cintp mmft<Dm#%ftto**Kttm\m i 

(1 7) KK*5¥R^S^w*3^TJfi£^»^*5 4ffi^3• dNTP ^WTfeoT, 
W*JS 7 ~ 1 6 <Z>l^-f *U*» 1 JllClS^^^fe 
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a i 



6C TT TG AGGTGCGTGT TTGTGC T 6 TC 

ifin no l0U 


a. Normal 

wWm 


II 


b. Mutation 
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